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Faurth Semester Examination — 2007

PHYSICS- 1l

Full Marks =70

Time -3 Hours

Answer Question No. 1 which is compulsory
and any fve from the rest.
Thia figures in the nghf-hand mErgin
. i ke
ez of siectron =9, 11 2 107" kg, Mass of proton =

1,67 x 10-7 kg, Plank's Eonstant = 8,63 x 1075Js,
Boltzmann tonstant = 1.38 < 107 WK

1. Answer the following questions © | 2x10
(a) What typa of temperature coefficiant of
resistance does a pure semiconducior

has 7
PTO.



{b) In a paricular matertal, the forbidden
energy gap betwoen conduction Band and
valenoe band s of Ihe order of 6 V. To
which lype ol matenal doss this materal
belong to electrically 7

fc) What do you mean by planar density of
aloms

{d} The iaflice corsiant of 8 cubic crystai s
350 A Caleulate the Inerplanar spasing
of (011

(e} Name an accelsrator In which charged
particie is acpelerated by using anly
alectnc feid,

() What (s the difterence betwaen the
magnetic fields as applied to cyclotron and
betetron ?

(g) Whte an expreasion for London’s penetra-
tion depth al any lemperalure,

(h) What s Cooper palt in supeiconductivity ?
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(I) What are tha ditfarent types of siactronic
ransiions occur wnen electromagnetic
radiation of sultabls frequancies is incidenl
or this materials 7

i}  Showgraphically the vanation of refractiva
Indsx of core ol a graded index optical
fibar with radius of the core.

2. (&) Wriin down all tha steps o find out the Miller
indioes of an atomic plane. 4

{b) Lot the alectrons are ideally bound to the
atoms as in the case of infimitely deep
potsntial wall Lising Kronig-Pénney madel
derive an expression for 1he energy of an
slactnon moving in the parodic potantial.

3

Y
(£} The critical lempamlur'é lor mercuy

with Eotopic mass 193.5 amu s 4,18 1
Ba.iv;-uh_a'la Its critical temperature whan iz
motopic mass changes o 2084 amu,. 3
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What are the advaniages of fiber optic
communication system over the lraditonal
copper cable communication systams 7

5

Show that In simple cubic latiice, intempéanar
spacingsof [101], [110] and [011) planes
arein the mtle 1:1:1, 3

Warme few radio frequency accelamtors.
2

© What are the difference betwean n-type

sgmicondugtors and p-type semi-
conductars 7 a4
Derhve the London's squation in supsrcon-
Aty A

Show in-a figure, the differant parts of &an
optical fiber. 2

Describe with nscessary haory the work-
ing of a typical cyciotron, 4
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(b) Desva the Bragg's law of x-ray difftaction;
Whal are tha diferences between x-ray
ditfraction and rallection of vislble light by
mirrors ¥ o

(e} Stata the Bloch's theoram in one-diman-
gion as appiied 1o the periodic poténtial of
alpmic laffice. 2

(@) What are the fasiors which mpaﬂnﬂ
soientisls lo construc! nucléar acoelara-
fors 7 4

[B) ot e dispersion cune (Evak =5 of

an &lgciron maving In & o dimensional
pﬂ:m:h:putﬂmai_ Whnatara the mferances
you draw from itis plot regarding the band
cofcents of substances 7 242

(c) Distinguish betwasn type-| and type-il
SUpDIConHuolon 3
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ta}

& laser beam of wavelengih BAOD A hEs
coharencs lima 4.5 % 10°% sse. Detarmine

the tomporal coherance lenglh, spectrd
width and purity factor. 3

Give faw axamples of spplications of
nischess radiakions obsainad by using nucisar
accelamtors In processing of matenals.

A

Derive the Laue comdifions of x-ray diffrac-
tion in viestor form. 3

axploited lsennclogically in the follewing
fimlds ; 154

(I} surfacefransportalioh
(il health science
(i) distribution of eiectric powsr

=

{lv) delenda.
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fb]  What is light emitting diods ? What are he
differant mechanisms responslble for
emiasian of ightin LED 7 143

(c] Protomns macyciolon describe a circle of
radius 40 cm just bafore emerging from
the dees. The frequency of the applied
altermating voltags is 15 MHz. Neglecting
rotatlvistic effects, find the spesd of a
protan on emarganca, 2



	2PHY207_11.pdf
	2PHY207_22.pdf
	2PHY207_33.pdf
	2PHY207_44.pdf
	2PHY207_55.pdf
	2PHY207_66.pdf
	2PHY207_77.pdf

